Identification of gap junctional connexin-32 mRNA and protein in gonadotropin-releasing hormone neurons of the female rat.
Pulsatile gonadotropin-releasing hormone (GnRH) release from the median eminence is critical for the appropriate function of the pituitary gonadotropes and for the generation of a preovulatory gonadotropin surge. The mechanisms by which many GnRH axon terminals are synchronized to release GnRH in a coordinated fashion into the capillaries of the primary plexus are unknown as are the anatomical sites at which the regulation of GnRH neurons takes place. While many neurotransmitters have been shown to influence GnRH release, it is not clear if such neurotransmitters regulate GnRH neurons directly through synaptic interactions or through intermediate neurons. An alternative mechanism of interneuronal communication is provided by gap junctions which allow a rapid, bidirectional exchange of signals. In order to explore if GnRH neurons synthesize the appropriate proteins to form gap junctions with adjacent cells we used double immunohistochemistry for GnRH and connexins-26, -32 or -43 as well as dual in situ hybridization to identify GnRH mRNA and connexin-32 mRNA. The results show that all GnRH neurons contain connexin-32 immunoreactive puncta at their perikarya and, occasionally, at their axon terminals in the median eminence while connexin-26 and -43 immunoreactivity was absent in GnRH neurons. In addition, connexin-32 mRNA was detected in GnRH mRNA containing neurons. However, gap junctional connections between adjacent GnRH neurons were not observed. The data suggest that gap junctional coupling of GnRH neurons with neighboring non-GnRH containing cells may occur and may represent a mechanism by which GnRH neurons can be synchronized or by which hormonal or neurotransmitter signals can be conveyed to the GnRH neurons.